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Abstract
Oral biofilms, more commonly known as dental plaque, have been shown to trigger dental caries and periodontitis. 
Streptococcus mutans is an early colonizer and plays an important role in dental plaque formation. This study 
evaluated the bactericidal effect against S. mutans cells and the removal of S. mutans biofilm of a 0.05% electrolyzed 
dilute sodium hypochlorite solution mixed with 6% sodium hydrogen carbonate (SHC + HClO). Distilled water 
was used as the negative control. To evaluate the bactericidal effect of SHC + HClO, a 20-µL quantity of bacterial 
suspension (6.9×109 CFU/mL) was exposed for 5 min and 30 min to 4 mL SHC + HClO at 20°C or 35°C. After 
incubation, the bactericidal effect was determined by a viable count of the number of S. mutans cells. S. mutans 
biofilm was allowed to grow anaerobically on 12-well polystyrene plates with sterilized coverslips at 37°C. After 
incubation, the biofilm was treated with SHC + HClO for 5 min, 15 min, and 30 min, after which the coverslips 
were washed with PBS, and the biofilm was removed with 1N-NaOH. Biofilm removal assay was used to evaluate 
the absorbance of the inoculum containing removed biofilm at an optical density of 550 nm. The bactericidal effect 
indicated that SHC + HClO reduced the number of S. mutans cells in a time-dependent manner. The bactericidal 
rate of SHC + HClO at 35°C exposed for 5 min was 100%, and the biofilm removal rate was 92.6% for 15 min, 
which was significantly higher than that of both distilled water and 6% sodium hydrogen carbonate (p<0.01). These 
findings suggest that electrolyzed dilute sodium hypochlorite mixed with sodium hydrogen carbonate solution 
contributes to the reduction in bacterial cells and biofilms at 35°C for 15 min, which may be an effective functional 
water for oral biofilms. 
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8.4%，SHCが9.5%，15分 後 で はDWが10.4%，SHC
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